Site-directed alterations in the ATP-binding domain of rho protein affect its activities as a termination factor.
We have utilized oligonucleotide site-directed mutagenesis to test our prediction that Escherichia coli rho factor has an ATP-binding domain separate from its RNA-binding domain and similar to that of adenylate kinase. Single amino acid substitutions were generated in regions thought to be within the active site and catalytically important for the ATPase activity, changing lysine 181 and/or lysine 184 to glutamine, and aspartate 265 to valine and asparagine. The altered proteins were purified and characterized in vitro for RNA- and ATP-binding ability, ATPase activity, helicase activity, and ability to catalyze transcription termination. Our results indicate that 1) these amino acid alterations in the proposed ATP-binding domain do not interfere with RNA binding; 2) substitution of lysine 184 by glutamine actually improves the ATPase and related activities while the same substitution at lysine 181 reduces but does not eliminate activity; 3) the double mutation changing both lysine 181 and lysine 184 to glutamine eliminates ATPase activity; and 4) the aspartate at 265 is also required for ATP hydrolysis but not for ATP binding. These results are consistent with our proposal that the general tertiary structure of rho's ATP-binding domain is similar to that of adenylate kinase.